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Thyroid Therapy in Some Mental Disorders 


LEWIS DANZIGER, M.D.* and JOSEF A. KINDWALL, M.D.** 
Wauwatosa, Wisconsin 


I. Introduction 


Although shock therapy is of great value 
in the treatment of many types of psychiatric 
disorders, it has some short-comings in sev- 
eral classes of patients, especially: 

1) Those who improve and then relapse 

during the course of treatment. 

2) Those who improve but relapse repeat- 
edly as soon as each course of treat- 
ment is completed. 

3) Those who, having recovered, live in 
perpetual dread of relapse, a dread often 
shared by the therapist. , 

A complete and wholly mechanistic theory 
of mental disorder might suggest methods of 
overcoming some of these difficulties. Such 
a theory, in bare outline, has been proposed; ® 
it will now be extended and, it is hoped, 
clarified, in the light of some recent dis- 
coveries in physiology and biological chem- 
istry and some clinical applications of the 
theory will be presented. 

According to the theory, the necessary 
and sufficient condition for mental disorder 
is assumed to be a depression of cerebral 
metabolism. Thence it follows that the neces- 
sary and sufficient condition for recovery is 
a reasonably large and sustained increase in 
cerebral metabolism, provided no permanent 
damage to the brain has occurred before 
treatment. Ideally, the increase in metabolism 
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should be produced by supplying each patient 
with the respiratory enzymes and other cata- 
lysts and with the substrates in which he is 
deficient. In the present state of our knowl- 
edge, such rational treatment is not always 
possible. It is then necessary to use some 
generally stimulating enzyme or enzyme pro- 
moter in the hope that such crude therapy 
will help to remedy the specific postulated 
biochemical lesion, without damage to other 
chemical systems. 

Among such general biological stimulants 
now available are thyroid extract and thy- 
roxin. Some clinical experience with these 
materials are reported in the present paper. 
It turns out that these materials, when used 
in sufficient quantity and over a sufficient 
period, have produced gratifying results in 
a large percentage of difficult patients. This 
type of treatment has, in the cases now to be 
reported, appeared to solve the problems 
mentioned above and has also apparently 
relieved some patients of the necessity of 
taking any shock treatment. 

A brief review of the theoretical background 
will be given before the clinical results. 


II. Theoretical Considerations 


1) Anoxia and mental disorder. It has been 
known for many years that psychiatric symp- 
toms may be produced by various types of 
anoxia and that the mechanism of the anoxia 
is relatively unimportant. For example, the 
patient may be subjected to an intolerable 
altitude, anemia, hypothyroidism, heart fail- 
ure or a deficiency of one or more of the 
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members of the vitamin B complex. In any 
case, he may then develop psychiatric symp- 
toms, the nature of which cannot be predicted 
in advance but which ordinarily disappear 
when the anoxia is relieved. Various drugs 
and poisons used in medicine and industry 
may also cause psychiatric symptoms, ap- 
parently by producing some type of anoxia. 
Some of this evidence was considered in a 
previous study® in which it was proposed 
that all mental disorders might be considered 
as symptoms of anoxia. It was suggested that 
anoxia is a necessary as well as a sufficient 
condition for the development of mental 
disorder. 

It was recognized at the time that an in- 
finite amount of evidence would be required 
to prove the proposition; a smaller amount, 
however, may render it plausible. Whether 
true or not, such a theory has the advantage 
of directing and stimulating investigation and 
of throwing the entire responsibility for the 
treatment on the physician. It has the 
advantage of removing from the field of 
discourse certain teleological concepts. It 
becomes impossible, for example, to say of a 
patient suffering from anoxia that he fails 
to recover because he does not “wish” to get 
well, or that the symptoms are protective or 
otherwise advantageous. Such teleological ex- 
planations of the hallucinations of a patient 
with altitude sickness are recognized as a use- 
less substitute for more oxygen; but there is 
danger that they may be presented with 
solemn assurance and complete futility in 
the case of some more obscure anoxia occurr- 
ing at sea level. 

Various direct measurements of oxygen 
consumption by psychiatric patients have 
been reviewed by Page.*? In particular the 
careful studies of Hoskins?’ and of Hoskins 
and Sleeper?® revealed a depression of the 
mean basal metabolic rate in schizophrenic 
patients. Hoskins showed that the depression 
was probably not due to the external environ- 
ment of his patients. Thompson and Corwin*® 
found in schizophrenics that the tidal air was 
of smaller volume than normal and that the 
arterial carbon dioxide was higher than norm- 
al. Looney and Freeman,*? however, could 
detect no abnormality in the arterio-venous 
oxygen difference in their schizophrenics; 
reduction of the velocity of blood flow could 
have accounted for this negative finding. 
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In an extremely prolonged and carefy] Study 
of a group of periodically relapsing cata- 
tonics, Gjessing!®:?° detected periodic Changes 
in the oxygen consumption which was re. 
flected in periodic changes in the nitrogen 
balance when the patients were kept on 4 
constant diet. It has recently been shown’ 
that the probability of first admission to a 
state hospital can be calculated with fair 
accuracy if the rate of basal metabolism js 
given. 

Observation of “neurotic” animals has 
yielded a few data which are consistent with 
those for man. Thus, Anderson and Par. 
menter’ describe changes in respiratory moyve- 
ments of their animals which may indicate 
a disturbance of the respiratory and oxidative 
mechanisms. Jongbloed*? pointed out that 
experimental catalepsy was produced by 
anoxic agents, of which he mentioned re- 
duced oxygen tension in the inspired air, 
methylene blue and potassium thiosulfate 
(producing methemoglobin), cyanide, carbon 
monoxide, mercury and arterial thrombi 
caused by the injection of lycopodium powder 
into the carotid arteries. To this list might 
be added bulbocapnine, reported by Quastel*® 
to inhibit cerebral respiration. 

A few indirect measurements may also be 
mentioned. For example, Freeman!® observed 
insulin resistance in psychotic soldiers who 
presented a variety of psychiatric symptoms; 
he suggested that the insulin resistance could 
be due to reduced function of the pituitary, 
adrenals or thyroid. The work of Price, Cori 
and Colowick** on the relation of insulin, 
anterior pituitary function and hexokinase 
would seem to eliminate the pituitary from 
the possibilities suggested by Freeman. Other 
indirect evidence is furnished by the analysis 
of Hoagland?® of electro-encephalograms of 
paretic patients in terms of the Arrhenius 
equation; this analysis revealed evidence of 
a disturbance in the iron containing respira- 
tory enzymes. In another type of electro- 
encephalographic study, Romano and Engel“ 
and Engel, Webb and Ferris!® associated 
clinical abnormalities with changes in the 
cortical potentials and with anoxia due to 
inadequate oxygen tension in the inspired 
air, hypoglycemia, alcohol intoxication, heart 
disease and Addison’s disease. 

2) Mechanism of shock therapy. Any theory 
of the pathogenesis of mental disorder must 
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take account of the effect of shock therapy. 
From the properly controlled studies of 
Danziger and Kindwall,!®° Malzberg,4! Ross 
and Malzberg,*’ Wilcox®* and the New York 
Temporary Commission on State Hospital 
Problems (1944) there seems no reason longer 
to doubt that shock therapy in adequate 
amounts produces good immediate results 
which, in the majority of cases, are lasting. 
Formal mathematical theories of shock ther- 
apy have been presented by Danziger’ and 
by Danziger and Landahl;!! these have some 
value in determining the prognosis and sug- 
gesting in general terms the mechanism of 
the illness and recovery, but they are not 
sufficiently detailed to give more than a hint 
as to the solution of the clinical problems 
involved. More definite suggestions have ap- 
peared and will now be recalled in their 
historical order. 

In an early review, Gerard!*® suggested that 
the shock therapies stimulate oxygen con- 
sumption and hinted at some success obtained 
with oxidation-reduction potential indicator 
dyes. In the same year, Low, Sonnenthal, 
Blaurock, Kaplan and Sherman?® reported 
an increase in basal metabolism after met- 
razol shock treatment. Katzenelbogen and 
his co-workers??:34 reported similar observa- 
tions after metrazol and electric shock. Jasper 
and Erickson?! found in the cat that metrazol 
increased the rate of cerebral blood flow 
with electro-encephalographic evidence of 
increased cortical activity. Davis, McCulloch 
and Roseman,!* measuring oxygen tension in 
the cerebral cortex with a platinum electrode, 
and Stone, Webster and Gurdjian,*® measur- 
ing changes in cerebral lactic acid and in 
various phosphorous compounds agreed that 
convulsive treatments increased cerebral 
metabolism. 

Direct and conclusive evidence on this point 
was not given, however, until 1947. In that 
year, Klein and Olsen**® observed a calculated 
80 fold increase in cerebral consumption of 
oxygen and glucose in the cat after any type 
of convulsive therapy. Geiger and Magnes!” 
were able to separate the brain of the sur- 
viving cat from all vascular connections with 
the rest of the body without disturbing the 
principal nervous connections with the rest 
of the body. Upon perfusing such brains, it 
was possible to determine directly the rate 
of blood flow, arterio-venous gas differences 
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and cerebral oxygen consumption. Oxygen 
consumption was increased by convulsive 
therapy. 

There is thus evidence existing in the lit- 
erature that anoxia plays an important role 
in at least some mental disorders and that 
shock therapy of the convulsive type is a 
rational treatment. It may be said again 
that no finite amount of evidence would 
make the theory more than plausible. While 
we await additional evidence, the theory 
suggests that other attacks on the anoxia 
should be considered. The literature to be 
reviewed next indicates the importance of 
the adrenal cortex and the thyroid in this 
connection. 

3) Adrenal cortex, thyroid and anovia. 
Some of the successful treatment of exper- 
imental “neuroses” with adrenal cortex hor- 
mone has been reviewed by Anderson and 
Parmenter.’ A few interesting and promising 
clinical experiments have also been reported 
by Hartman, Beck and Thorn,?? Hemphill, 
MacLeod and Reiss,?? Hemphill and Reiss,?4 
Loehner,?73® and Williams®> among others 
Considerable work has also been done on the 
relation of adrenal cortex insufficiency to 
altitude tolerance, but this will not be re- 
viewed here. Hemphill, MacLeod and Reiss 
observed a correlation of excretion of 17 
ketosteroids with the administration of 
adrenal cortex hormone, with electric shock 
therapy and with pre-frontal leucotomy. 
Electric shock therapy was observed by Hoag- 
land, Malamud, Kaufman and Pincus?® to 
influence the excretion of 17 ketosteroids. 

There is thus evidence connecting the 
adrenal cortex with anoxia, mental disorder 
and electric shock therapy, suggesting that 
the administration of adrenal cortex hor- 
mone is rational. However, there is also evi- 
dence connecting the adrenal cortex with 
oxygen consumption and the thyroid gland. 
Some of this evidence will now be briefly 
mentioned. 

Tipton®® observed a sharp fall in the basal 
metabolic rate occurring before the adrenal 
crisis in rats and found also a fall in the 
oxygen consumption of surviving slices of 
liver and kidney of adrenalectomized rats. 
Adrenal cortical insufficiency was produced 
with various anti-thyroid drugs by Glock?! 
and by Baumann and Marine.? Anoxic anoxia 
was reported by Levin*® to reduce the chol- 
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esterol content of the rat adrenal cortex. 

The relation of these procedures to res- 
piratory enzymes is becoming apparent. 
Adrenalectomy, thyroidectomy or the use of 
anti-thyroid drugs reduces the concentration 
of cytochrome c in the rat muscle, accord- 
ing to Tissieres;>* he reversed the effect by 
giving thyroid. Tipton and Nixon®? reduced 
the concentrations of cytochrome oxidase 
and succinoxidase in rat livers by thyroid- 
ectomy or administration of anti-thyroid 
drugs; and these effects were reversed by 
Tipton, Leath, Tipton and Nixon®*! upon the 
administration of thyroid. Cohen? observed 
a marked increase in dehydrases and a lesser 
increase in oxidases of the brains of animals 
made hyperthyroid. Dye and Waggener!* 
found that thyroidectomized lambs and pup- 
pies had reduced indophenol oxidase activ- 
ities in the heart, kidney, liver and skeletal 
muscle; the brains apparently were not 
studied. 

From time to time reports of the value of 
thyroid or iodine therapy in mental disorders 
have appeared. Ingam and Nielsen®° reviewed 
the early work on iodine, and Crowley‘ that 
on thyroid. Hoskins?* had rather poor success 
when the results are considered statistically, 
but some patients responded well. It is to 
Gjessing)®2° that we owe an understanding 
of the importance of very slight abnormalities 
in metabolic rates, apparently not fully 
appreciated by some workers. Gjessing’s re- 
lapsing catatonic patients showed fluctua- 
tions of the B.M.R. which were usually within 
“normal” limits, but which extended from 
a low normal to somewhat less than a high 
normal. Such slight fluctuations would be 
correlated then with changes in the clinical 
condition. Gjessing made the valuable obser- 
vation that patients may continue to fluc- 
tuate clinically for a time after the thyroid 
deficiency has been corrected, but that if 
therapy is sufficiently sustained recovery is 
to be expected. He found, in other words, 
that fluctuations in behavior continued under 
thyroid, but that the swings were damped 
until finally they became imperceptible and 
the patient recovered. Too little attention 
seems to have been paid to this finding; as 
a result, thyroid treatment may be aban- 
doned at the first relapse, whereas it should 
be continued throughout life. 

The stringency of Gjessing’s diagnostic 
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criteria, the meticulousness of his laboratory 
studies and the violence of his therapeutic 
technique may also have discouraged some 
workers. A way out of these difficulties has 
been found and will be reported later. 

4) Advantages of thyroid therapy. There 
seems, then, some reason to consider the use 
of thyroid or adrenal cortex hormone or both 
in cases where shock therapy is not satis. 
factory. A relation apparently exists between 
the thyroid, adrenal cortex, various resgpira- 
tory enzymes, the oxygen consumption of the 
brain and convulsive treatments. Much work 
will have to be done before these relation- 
ships become entirely clear, but enough js 
now known to justify further clinical exper- 
iments. 

If the ideal situation existed, it would be 
possible to specify which enzyme or which 
chemical reaction is failing and to apply 
specific remedies. In theory this should be 
the situation now with respect to the vitamin 
B deficiency diseases. But it has turned out 
that accurate diagnosis is more expensive 
and difficult than general replacement ther- 
apy, and that deficiencies of single vitamins 
are apparently unusual. In the complex situa- 
tion of the adrenal-thyroid relationship to 
various chemical reactions, only a rather 
general and crude therapeutic approach seems 
possible at present. 

Convenience and economy have dictated the 
choice of thyroid in preference to cortical 
hormone in the present study. The thyroid 
medications, whole gland, thyroxin and 
iodine, are readily available, effective by 
mouth and comparatively cheap. The labora- 
tory studies for diagnosis and for control of 
therapy are cheaper and more generally 
understood. No diet control appears to be 
necessary. Toxic signs are well known and 
rather easily controlled. Some patients may 
be found to do better on adrenal cortex ther- 
apy, either alone or in combination with 
thyroid, or either hormone may be combined 
with electric shock therapy. 

It remains to ask why thyroid therapy, 
sometimes effective in earlier studies, has not 
been more generally successful. Several pos- 
sible explanations exist. First, the earlier 
investigators had at their disposal less in- 
formation as to the importance and _ the 
details of cerebral oxidations, especially 4s 
they are influenced by some of the B vitamins, 
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by electric shock therapy and by the endo- 
crines. They were then, perhaps, more easily 
discouraged by the absence of prompt im- 
provement or recovery and by the occurence 
of relapses. Potent vitamin preparations were 
not so easily obtained and convulsive therapy 
was not always available to supplement the 
other procedures. Some of the earlier workers 
also did not have to guide them and strength- 
en their morale a fairly well developed 
mechanistic theory of the pathogenesis of 
mental disorder. 

5) Summary. This review of the literature 

has stressed the following points: 

1. Cerebral anoxia is common, if not uni- 
versal, among patients suffering from 
psychiatric disorders, and among “neu- 
rotic” animals. The evidence for this is 
direct measurement of the B.M.R. and 
various indirect studies of the electro- 
encephalogram and of insulin sensitivity. 

2. Convulsive shock therapy, successful in 
many types of mental disorder, increases 
the cerebral oxygen consumption. 

3. Anoxia is often associated with adrenal 
cortex deficiency, and is sometimes re- 
lieved by adrenal cortex hormone admin- 
istration. 

4. Adrenal cortex deficiency is often as- 
sociated with and perhaps due to thyroid 
deficiency, the relief of which may also 
relieve the general anoxia. 

5. Thyroid medication has in the past given 
some promise of success, although earlier 
workers were under handicaps which 
later discoveries have removed. Consider- 
able persistence is required for success in 
some cases, and the supplementary use 
of vitamins, adrenal cortex hormone and 
convulsive therapy may be necessary. A 
multiple attack on the anoxia is rational 
and may give better results than the use 
of any single method. 


III. Experimental Procedures and Results 


At the beginning of the clinical experi- 
mental work to be described, not all the 
theoretical considerations outlined above were 
Clearly in mind and not all the evidence 
cited was available. It was necessary to do 
some groping, especially with regard to the 
amount of thyroid drugs to be given, the 
symptoms of apparent toxicity which could 
safely be ignored, the use of supplementing 
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vitamins and convulsive treatments and the 
necessity for pushing therapy vigorously 
through periods of relapse. 

1) Clinical material. Of the patients who 
have had some thyroid treatment, 24 are now 
considered to have been treated adequately; 
it must be remembered that future work may 
change the definition of adequate treatment. 
Of the 24 patients here reported on, the 
symptoms would lead to the following psy- 
chiatric diagnoses: schizophrenia, 13; manic- 
depressive psychosis, depressed phase, 5; psy- 
choneuroses of various types, 5; other (cret- 
inism with psychosis), 1. All the patients 
were treated at the Milwaukee Sanitarium 
during 1946 and 1947. All but one patient 
came from the Great Lakes states or from 
the Mississippi-Missouri valley states. This 
vast territory, of course, constitutes all of 
the United States except the coastal and 
insular regions, areas east of the Appal- 
achians and west of the continental divide. 
It seems unlikely, however, that a purely 
regional disease is involved because Hoskins?’ 
found evidence of thyroid deficiency among 
many of his Massachusetts patients and 
Gjessing?® dealt with the population of Oslo. 

Cases of marked or obvious thyroid def- 
iciency were not common. Half of the basal 
metabolic rates and some of the cholesterol 
determinations were within the range of 
“normal” but in every case either cholesterol 
or B.M.R. was on the side of somewhat re- 
duced thyroid activity. The lowest B.M.R., in 
a known and neglected cretin, was minus 50. 
The determinations of the other patients in 
the group were distributed as follows: minus 
24 to minus 20, 3; minus 19 to minus 15, 8; 
minus 14 to minus 10, 0; minus 9 to minus 5, 
7; minus 4 to zero, 3; plus 1 to plus 5, 1; 
above plus 5, 1. The B.M.R. here quoted, where 
the patient had more than one determina- 
tion, was the lowest recorded; some were not 
determined until after.therapy was started. 

The cholesterols, determined in 6 of the 
patients, ranged from 180 to 375 milligrams 
per cent. The values were not well correlated 
with the metabolic rates. 

After treatment, the maximum basal me- 
tabolic rates ranged from minus 13 to plus 
27. Only one patient had a rate above plus 
25 and more were between plus 10 and plus 
20 than in any other range. Extreme thyroid 
stimulation was apparently avoided, 
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The age distribution of the patients by 
decades was as follows: second decade, 3; 
third decade, 5; fourth decade, 7; fifth de- 
cade, 3; sixth decade, 5; seventh decade, 1. 
Since this group was completed, older pa- 
tients have been given thyroid successfully 
and safely; one of them was in the ninth 
decade. 

2) Results. All the patients showed some 
improvement and 21 of the 24 recovered. 
The improvement was noticed within 2 to 37 
days, and the recovery occurred within 5 days 
to 14 months. The intervals between the 
beginning of thyroid therapy and recovery 
in the 21 patients who recovered were dis- 
tributed as follows: 1 to 10 days, 2; 11 to 20 
days, 3; 21 to 30 days, 4; 31 to 40 days, 4; 
61 to 70 days, 1; 71 to 80 days, 3; 81 to 90 
days, 1; over 90 days, 2; unknown, 1. There 
was no apparent relation between the dura- 
tion of illness and the time needed for re- 
covery. The recoveries of some patients, 
treated in 1946, may have been delayed be- 
cause the dose of thyroid given was too small. 
Recently treated patients have seemed to do 
better on an initial oral daily dose of 4 milli- 
grams of the sodium salt of thyroxin, without 
dessicated thyroid. 

The 3 patients who failed to recover were 
all suffering from profound and long stand- 
ing psychoneuroses. Two had been ill for at 
least 7 years, and the third for a longer but 
indeterminate period. The two other psycho- 
neurotic patients recovered, one after 5 
months and one after 14 months. 

The interval from correction of the basal 
metabolic rate to recovery was not determ- 
ined because of over crowding in the labora- 
tory. 

It is remarkable that all the psychotic pa- 
tients recovered. Of the 13 who were clinically 
schizophernic, 4 recovered without any shock 
treatment. Of the 9 who were given electric 
shock either before or with their thyroid 
therapy, it is important to know whether 
they recovered because of the shock treat- 
ments alone. This can be determined statis- 
tically from the prognosis tables previously 
published.’° It is necessary only to know the 
mean duration of illness and the mean 
number of treatments for the group. The 
duration was known for 7 patients; it ranged 
from 1 to 84 months, with a mean of 37.5 
months. These 7 patients had a total of 97 
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electric shock treatments, ranging in number 
from 2 to 27, or a mean number of about 14. 
Four of them also had 14 to 72 insulin comas 
a mean of 18 comas for the group of 7. Upon 
inspection of the prognosis tables, we see 
that about 8 per cent of patients will recover 
on 15 electric shock treatments if the illness 
is of 36 months’ duration, and that none wil] 
recover on 20 insulin comas if the duration 
of illness is 37 months. Not more than 1 of 
the 7 clinically schizophrenic patients, then, 
should have recovered on shock treatment 
alone. Of the 7, only 3 had recovered at the 
end of their course of shock treatment; the 
remaining 4 recovered on thyroid alone. 

Of the 5 clinically depressed patients, 3 
were given electric shock treatments. The 
number of treatments ranged from 4 to 9, 
and the mean number was 6. The expecta- 
tion of recovery from depressions of all types 
on adequate amounts of electric shock ther- 
apy alone, calculated from unpublished prog- 
nosis tables, appears to be independent of 
the duration of the depression. The expec- 
tation of recovery after 6 treatments is 63 
per cent. While the thyroid group is too small 
for statistical purposes, all the patients re- 
covered, 2 of them without shock therapy 
and 1 after having relapsed when shock 
therapy was discontinued. 

It appears to us to be true that the use 
of thyroid medications in these patients has 
improved the prognosis and has much reduced 
the number of shock treatments necessary. 

Patients who improved and relapsed during 
shock therapy are of special interest. One 
patient, whose history will be presented in 
detail later, had had 88 electric shock treat- 
ments before she was given thyroid; she 
presented the Gjessing syndrome and had 
improved and relapsed about 25 times before 
admission. Two other clinically schizophrenic 
patients improved and relapsed under exten- 
sive courses of shock therapy given in this 
sanitarium. Both recovered under thyroid, 
which was given in each case after shock 
therapy had been abandoned because of the 
repeated relapses. Another patient, ill for 7 
years, relapsed under thyroid after having 
shown partial improvement during a course 
of 25 electric shock treatments; the thyroid 
was continued through the relapse, and the 
patient recovered after 30 days of thyroid 
therapy. A large number of the patients had 
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been given shock therapy in this sanitarium 
or in other institutions with indifferent or 
temporary results. Summaries of their his- 
tories and treatment are given in the table. 

3) Dosage and toxic effects. The goal of 
treatment was to increase the B.M.R. from 
a low or low normal value to a high normal 
yalue or to a value a little above the accepted 
range of normal and to hold it at the in- 
creased level. The effect of such a maneuver 
is shown by the following calculation: 

Suppose the patient is a man of 22 years 
having a surface area of 2 square meters. 
Under basal conditions, with a B.M.R. of 
zero, his rate of heat production per hour 
will be 80 calories. If the B.M.R. is minus 10, 
the heat production per hour falls to 72 cal- 
ories; if the B.M.R. is plus 10, the heat pro- 
duction per hour rises to 88 calories. This 
small change in B.M.R. from minus 10 to 
plus 10 involves a change of 16 calories per 
hour or 384 calories per day. If 20 per cent 
of the total energy production is diverted to 
the brain (a frequent estimate), the differ- 
ence in B.M.R. will make a difference of 
about 77 calories per day to the brain. Larger 
fluctuations in the B.M.R. will, of course, 
make still larger differences in the energy 
available to the brain. 

No serious toxic symptoms were observed 
at any time, although many patients received 
what would ordinarily be considered to be 
fairly large doses of thyroid or thyroxin or 
both. The basal pulse was taken each morning 
as a routine check on cardiac function. Most 
basal pulse rates remained in the range 60 
to 80; pulses above 90 were uncommon and 
those above 100 were rare. Some patients 
complained of dyspnea, palpitation,’ dizziness 
or vague feelings of anxiety; in every case, 
questioning revealed that these symptoms had 
been present before thyroid medication was 
started. One patient had premature ectopic 
ventricular beats before she was given thy- 
roid; the irregularity disappeared while she 
was taking thyroid and quinidine and did not 
return when the quinidine was stopped. Some 
patients gained weight on thyroid, others lost 
weight; in general, the tendency was for the 
weight to become normal, whether this in- 
volved a gain or a loss. The menstrual cycle 
tended to become more regular and normal. 

All the patients received fairly large doses 
of the vitamin B complex, orally or paren- 
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terally or both, during their hospitalization. 
It was felt that a high vitamin intake might 
give some protection against the toxic effects 
of thyroid drugs, perhaps by meeting the 
demands of an increased metabolic activity. 
Whether or not this additional therapy is 
necessary it is impossible to say at present, 
but apparently it is harmless. On discharge, 
patients were instructed to continue on oral 
vitamin supplements with their thyroid or 
thyroxin. 


IV. Comment 


Emphasis should be given to certain lessons 
learned from this preliminary group of pa- 
tients. It is recognized, first, that the group 
is small and that no definite conclusions can 
yet be drawn. The following views are, how- 
ever, tentatively entertained: 

1) No harm is done by raising the basal 
metabolic rate from a low or low normal value 
to a high normal value and holding it at that 
level. 

2) Comparatively large doses of thyroid or 
thyroxin or both are well tolerated by psy- 
chotic and psychoneurotic patients. The same 
observation was made by Anderson and Par- 
menter! with their “neurotic” animals. 

3) In addition to the thyroid medication, 
it is well and perhaps necessary to give other 
available components of the respiratory en- 
zyme machine, and especially the vitamin B 
complex, orally or parenterally or both. 

4) Convulsive therapy is apparently syner- 
gistic with thyroid medication. 

5) Thyroid medication should be given 
vigorously and persistently. Complaints of 
dsypnea, palpitation, anxiety, headache and 
restlessness should be evaluated with due 
regard to the severity of the mental illness 
being treated. These complaints should not 
be accepted as necessarily indications per se 
for interruption of thyroid medication. 

6) A careful search for thyroid disorder 
should be made in all patients who, 

a) repeatedly relapse, during or after shock 
therapy, or who improve and relapse 
spontaneously and repeatedly, 

b) have any complaint, however slight, or 
any sign or symptom, however trivial, 
possibly due to thyroid disease; for ex- 
ample, slight enlargement of the thy- 
roid, slight dryness of the skin or hair, 
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TABLE: RESULTS OF THYROID REPLACEMENT THERAPY IN 24 PSYCHIATRIC PATIENTS 


Duration of 









































Age illness before 
Case when thyroid 
SS 1 Gay 
1 F 42 __Smonths 
“4 F 20 17 months 
3 M 28 40 days 
=... 2 _Many yrs. 
5) F 14 2 years 
6 F 58 3 years 
7 F196 months 
8 F 22. __‘18 months — 
iol F382 TT years 
22... =. 19 ~—15months _ 
il F 48 _2years 
_ ee. TR. _Tyears 
13 F 32 30 months 
<¢ 8 86=6frM 64 9months 
15 M36 ~—_—sT years 
16 F 35 ~~ 30 months 
_ F 50 __Many yrs. 
18 M 25 unknown 
19 F 24 54 months 
20 F 40 ~~ 54months — 
21 F 51s 6 months 
22 F __ 57 5 years 
23 M 54 _lyear 
24 F 34s T days 
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Psychiatric 
* diagnosis 
paranoid 
condition 


catatonia 


catatonia 


psycho- 
neurotic 


psycho- 
neurotic 


psycho- 
_ neurotic 


catatonia 


catatonia 
psycho- 


____ neurotic 


schizophrenia 
_ mixed type 
depression 


psycho- 
neurotic 


Gjessing 
syndrome 


depression 
catatonia _ 


depression 


schizophrenia 
__ mixed type 


schizophrenia 


schizophrenia 
paranoid type 


schizophrenia 


__ paranoid type __ 


schizophrenia 


____ paranoid type 


____depression__ 


catatonia — 


Interval to 


improvement 


__18 days 


18 days 


11 days 


10 days _ 


4days 


_4 days _ 
19 days _ 
33 days 
_ 8 days 


5 days 


7 days 


21 days 


_ 10 days 


__ Paranoid type _ 


5 days 


18 days 


4 days 


4 days 


_2days 


Aucusr 
Number 
electric 

Interval to shock Lowest 
recovery treatments B.MLR. 

_ 39days 0 —50 

37 days aff — 

80 days 3 ~ 
6 —16 

14 months o7 —24 

Smonths 14 — ~22 

28 days | _ 0 —15 

_16 days” 0 —18 

30 — 3 
66 days 20 —-5 
36 days 0 = By 
6 ae = 

90 days 2 —18 
Isdays sO <7. 
80days 25 <a 
28 days 9 -~ 2. 
73 days — 7 —20_ 
72 days 16 — 5. 

10 days 17 —15 
25days | 3° —18 
_i8days sO =i 
. 5 
sie US 
Sdays _ o +33 
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TABLE: RESULTS OF THYROID REPLACEMENT THERAPY IN 24 PSYCHIATRIC PATIENTS 




































































Highest Highest Initial Final 
BM.R.* cholesterol dose** dose REMARKS 
243 260 4egr. _2er. Known and neglected cretin. _ 

—_ Patient relapsed during course of electric shock therapy and 
+17 2 er. 2 er. during a course of combined electric shock and insulin ther- 

apy. She then improved, but relapsed again before thyroid 

; therapy was sté started. 

Patient had recovered and relapsed ‘several times “under shock 
422 2 er. 2 er. therapy in previous hospitalizations elsewhere. He recovered 

under electric shock, maintained health under thyroid. Patient 

also had 21 insulin comas. = 
9 2er.- 2 gr. Dosage perhaps inadequate. 

Thyroid given in small doses at first. Patient was totally dis- 
+14 218 Zier: 6 gr. abled by her obsessions and compulsions. She showed only 

slight improvement under insulin, electric shock, carbon diox- 

ide and benzedrine. Psychotherapy was unsuccessful. 

Patient had relapsed after earlier courses of electric shock. “She 
+13 Z gr. 4er. was given carbon dioxide without success. 

_—_ Patient had relapsed after earlier course of electric shock and 
+ 5 4 gr. 2 er. insulin given elsewhere. 

a Patient had relapsed after earlier courses of electric shock 
+ 2 6 gr. 6 gr. _ given elsewhere. \phceaattdstedietesntatiets 
aE 6 er. 3 er. Patient had 69 insulin comas also. _ 
+27 6 gr. 3 er. _ Patient had 19 insulin comas also. 

y Patient was also given sub- -shock ‘insulin therapy and carbon 
ay 4 er. _ 2er. _ dioxide. ee nr ee 

+i 4 gr. ber — ae 

Patient had relapsed and improved repeatedly elsewhere under 
+20 6 gr. 8 er. electric shock, insulin and other endocrine therapy. Details of 

_ her course will be reported later. _ 

~ Patient relapsed when he stopped taking ‘thyroid, later re- 
— 3 4 er. 4 er. _ covered again when he resumed thyroid. aoe 

~ Patient showed some improvement under ‘his electric shock 
_+8 4 er. 4 er. __ therapy here, then relapsed. He recovered on thyroid alone. 

Patient was only slightly improved after 7 electric shock treat- 

+22 _ 4 gr. ser. ments. —- 

Patient had one insulin coma also. In a previous admission she 
+16 4 er. 4 er. _ showed only slight improvement under electric shock therapy. | 
+19 4 er. 4 er. Patient also had 29 insulin comas. 

Patient had had 17 electric shock treatments and 72 insulin 

1mgm comas before she was given thyroid. She relapsed several times 
+13 4 er. 4 er. during shock treatment, eventually maintained some improve- 
ment, but recovered when receiving thyroid only. 

Patient had improved but not recovered after 7 electric shock 

1mgm treatments in a previous admission. Her course illustrated syn- 

_ +19 180 4 gr. 4 er. ergistic effect of thyroid and electric shock therapy. 

1mgm Patient had shown some spontaneous improvement before thy- 
— 2 295 4 er. 4 er. roid was started. seated 
‘Patient had begun to improve under “electric shock therapy 
1mgm before thyroid was started. She showed clinical signs of myx- 
+18 375 eer. gr edema 

Patient showed marked improvement ‘under electric shock 

1mgm therayp, partially relapsed under thyroid treatment, then  re- 

_ +22 4 er. 4 gr. covered without further shock treatment. 

Patient had recovered after 22 electric shock treatments given 

in 1944. In 1947 admission she showed clinical signs of myx- 
+2 268 4megm. 2 mgm. edema. 


**Dose of thyroid in grains per day, dose of thyroxin in in milligrams per day. Sodium salt of thyroxin was used. 
*In 3 cases, only one B.M.R. was done. 
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abnormal weight, sensitivity to cold 
weather, 

c) fail to do well on shock therapy. 

7) No reliance whatever can be placed on 
a single determination of the B.M.R. unless 
it is low, assuming good technique. If there 
is doubt as to its validity, the test should be 
repeated often and, if possible, at daily inter- 
vals until the patient becomes well trained 
in the procedure. Training alone may lower 
the apparent B.M.R. There is the possibility, 
also, that the patient may have spontaneous 
fluctuations in his basal oxygen consumption 
which only repeated tests can disclose. 

8) If, because of technical difficulties, it 
is impossible to obtain a low B.M.R. or a high 
cholesterol, a therapeutic test with thyroid 
is justifiable if the patient can be watched 
with reasonable care. It is well to remember 
that the risks of thyroid intoxication are 
small compared with the risks and handicaps 
of mental disorder. 

9) It is as easy to begin with a large dose 
and reduce it if necessary as to start with a 
small dose. The former procedure saves the 
patient time and may give a better result. 

10) Persistent therapy will give a higher 
percentage of good results. Of the patients in 
this series, one did not recover until after 14 
months of thyroid treatment. She was a 
severely obsessive and compulsive girl of 14 
who had failed to respond to very. prolonged 
insulin and electric shock therapy. It would 
seem that at least 100 days of thyroid treat- 
ment should be given before hope is aband- 
oned, and this estimate may be entirely too 
short. 

11) No patient in our group thus far, having 
been discharged as recovered, is known to 
have relapsed unless he stopped taking his 
thyroid or unless his B.M.R. was allowed to 
fall. 

12) While thyroid and thyroxin therapy 
has apparent advantages, it should not be 
forgotten that other endocrine problems may 
be involved. Especially important are gonadal 
deficiencies,°:12 adrenal cortical deficiencies 
and spontaneous hypoglycemia. Failure to 
recover on thyroid or thyroxin may be due 
to these or other endocrine abnormalities or 
to brain damage caused by long standing 
anoxia of whatever origin. Occasionally also 
it may be necessary to protect the patient 
from exposure to certain anti-thyroid mat- 
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erials or other depressant compounds. 

13) Appropriate psychotherapeutic proced- 
ures should also be used where indicated. 
The patients in the present group did not 
respond to psychotherapy until after their 
metabolic rates had been corrected. 


V. Summary 


The hypothesis that cerebral anoxia is 
necessary and sufficient condition for the 
development of psychiatric disorder is re. 
viewed in the light of additional experimenta] 
and clinical evidence. If the theory is to be 
entertained, then it should be possible to 
abolish the psychiatric symptoms by relieving 
the anoxia. For reasons given, thyroid extract 
and thyroxin were used to relieve the post- 
ulated anoxia in 19 psychotic and 5 psycho- 
neurotic patients. All of the psychotic and 2 
of the psychoneurotic patients recovered. 

It appears that thyroid replacement ther- 
apy, in sufficiently large and sustained doses, 
improves the prognosis in several types of 
mental disorder and reduces the number of 
necessary shock treatments, sometimes to 
zero. Some diagnostic indications are de- 
scribed, as well as tentative suggestions for 
a plan of therapy. 

It is recognized that thyroid replacement 
therapy is a crude method of attacking the 
problem of’cerebral anoxia and that the num- 
ber of patients described here is small. How- 
ever, the results appear to be sufficiently 
promising to encourage further clinical trials. 





Author’s Note: The cost of this investigation 
was defrayed in part by the Ada Kradwell 
Foundation. 
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Pretrontal Lobotomy 


R, FINLEY GAYLE, JR., M.D.** and GEORGE W. FISHBURN, M.D. 
Richmond, Virginia 


Review of Literature: 


The history of psychosurgery is a long one 
dating back to the time of ancient man when 
skulls were trephined, presumably in an effort 
to release demons and other evil spirits which 
were felt to be causing our ancient brothers’ 
delusions and abnormal behavior. Nothing 
was done from a scientific point of view, 
however, until about the middle of the last 
century. That period saw the development 
of a rational scientific approach to the sub- 
ject of brain physiology and function. Two 
different types of approach were employed. 
One was that of experimental physiology and 
animal surgery and the other, of observations 
made on humans with various types of or- 
ganic brain disease, including tumors and 
trauma. These studies and experiments gave 
rise to the development and knowledge of 
the function of various areas of the brain. 

Among the early investigators to whom 
much credit is due are: Ferrier, Bianchi,” 
Fulton and Jacobson,* Kisker,* Schuster,° 
Berger,® Grunthal,’ Spatz® and Rylander.® 
The first surgeon to profit by the experi- 
ments and observations of these men was 
Burckhardt./° He seems to have been the first 
to perform destructive operations on the in- 
tact human brain in an effort to relieve psy- 
chotic symptoms. It is said that he operated 
on six patients in that way. In 1935 Moniz 
and Lima?! in Portugal carried out the first 
really modern attempt at psychosurgery. They 
devised leucotomy and reported on twenty 
psychotic patients. Seven were said to have 
recovered from their psychoses, seven showed 
some improvement and six were reported to 
have shown no improvement. A short while 
later Freeman and Watts}? began their stud- 
ies in this country. 

It is plain to see from this discussion of 
the history of prefrontal lobotomy that its 
development has been one of rationale as 
well as of observations made experimentally. 





*Read before the First Psychiatric Seminar Ins- 
titute of Virginia, April 7, 1948. From the Med- 
ical College of Virginia Hospital. 

**Professor of Psychiatry and Neurology, Medical 
College of Virginia. 
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It is not a “hit or miss” development and has 
followed an orderly sequence of observation 
and experimentation. 


Experiences in Prefrontal Lobotomy at the 
Medical College of Virginia Hospital 


This section summarizes the results we have 
obtained at the Medical College of Virginia 
during the past six years. During that periog 
thirty-three patients have undergone pre- 
frontal lobotomy, twenty-two females and 
eleven males. The youngest patient operated 
on was a 20 year old male with dementia 
praecox and the oldest a 70 year old female 
with an agitated and depressed type of senile 
psychosis. The candidates selected to undergo 
this procedure were first completely studied 
by the Psychiatric Service and the majority 
of them had received electric shock or other 
types of specific, therapy prior to the time 
surgery was considered. At the Medical College 
Hospital good liasion exists between the Psy- 
chiatric and Neurosurgical services and it is 
our opinion that this cooperation between 
psychiatrist and surgeon is imperative if 
psychosurgery is to be carried out successfully. 

Our patients comprised twelve cases of 
dementia praecox, two of manic depressive 
psychoses, two of disabling psychoneuroses, 
eight of involutional psychoses and nine of 
psychoses with organic brain disease. Of the 
last, seven were diagnosed as senile psy- 
chotics and two as psychoses with cerebral 
arteriosclerosis. The duration of illness ranged 
from three weeks in a 74 year old male with 
a senile type of psychosis to 25 years in the 
case of a female manic depressive. 

Of the five good results obtained in cases 
of schizophrenia, three were of the paranoid 
type, one was a mixed type and the other a 
type undetermined. These patients had been 
sick from five to fifteen years with an average 
of about eight and one-half years. Four had 
had prolonged institutionalization in the past. 
Three had received previous insulin or electric 
shock therapy, but had shown little more 
than transient improvement under that type 
of therapy. These patients were all markedly 
psychotic before the operation, all were de- 
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jusional and hallucinatory, some were untidy 
and at least one was deteriorated. At this 
time, six to seventeen months following surg- 
ery, all five of these patients are living at 
home, helping around the house and going 
out by themselves. One mediocre result was 
obtained in the case of a hebephrenic praecox 
who had been sick approximately four years 
and had received previous shock therapy 
with only questionable improvement. This 
patient was not acutely psychotic but had 
rather marked feelings of hopelesness and 
some rather bizarre delusional content. At 
this writing it has been ten months since 
her surgery and she is now living at home, 
does odd jobs around the house, is not delus- 
ional and has a better outlook on life. In six 
(50 per cent) of the cases of dementia prae- 
cox, the results obtained were considered 
poor. These cases included two of the para- 
noid type, one mixed type, one catatonic type 
and one type undetermined. These patients 
had been sick from four to eleven years and 
with an average of six years. All but one had 
had previous shock therapy with transient, 
if any, improvement. Three of these patients 
showed. transient post operative improve- 
ment, but all have now been institutionalized 
and the operation considered as a complete 
failure. 

Nine patients diagnosed as having psy- 
chosis with organic brain disease were treated 
by means of lobotomy. Obviously we did not 
hope to cure these patients but operated in 
the hope of making them more manageable 
so that they would be able to live at home 
or at least in a nursing home without special 
nursing attention and restraint. Their ages 
ranged from 63 to 79 years and they had 
been sick from several months to four years. 
All were unmanageable prior to operation. 
Good results were obtained in only two ins- 
tances. Following operation both of these two 
patients became docile and their marked 
agitation disappeared. Both were able to re- 
turn home and amazingly enough one was 
considered by her daughter to have returned 
to her prepsychotic level prior to the time of 
her death six months postoperatively. Med- 
iocre results were obtained in four of these 
patients, all of whom were also frankly psy- 
chotic agitated. They were actually institu- 
tional cases before the operation. Postopera- 
tively they became docile and less agitated. 


DISEASES OF THE NERvouS SYSTEM 


Three of them are able to live at home and 
the other is maintained at a nursing home 
without an excessive amount of special atten- 
tion. The other three patients in this group 
were not benefited by prefrontal lobotomy 
and are now institutional cases. It is difficult 
to evaluate results satisfactorily in patients 
who are suffering from organic brain diseases 
with attendant deterioration. The signs of 
deterioration must be separated from the 
functional and emotional components which 
are almost invariably co-existent. We felt 
entirely justified in reporting improvement 
to have occurred when delusional and hal- 
lucinatory conditions and pathological emo- 
tionality disappeared, even though memory 
loss and other evidences of deterioration per- 
sisted. It seems that in this small group of 
psychotics with organic brain disease the 
results have been unexpectedly good. 

There were two patients with severely in- 
capacitating psychoneuroses. One was a 62 
year old white female with extreme and num- 
erous hypochondriacal complaints of some 
fourteen years duration. Even though she 
was psychoneurotic we were of the opinion 
that she was severely crippled and that heroic 
treatment was indicated. Lobotomy was per- 
formed in September 1941 and was not fol- 
lowed by improvement until approximately 
six months later, since which time this pa- 
tient reports that she has been completely 
well. The other psychoneurotic was a 64 year 
old male—a successful executive. He had been 
ill for two years with an overwhelming psy- 
chasthenia. Electric shock had resulted in 
only slight improvement. The patient was 
unable to work or even to get about to any | 
extent. He was operated on four years ago 
and since that time has been completely well 
in every respect. He returned to work and 
has shown no evidence whatsoever of any 
mental deterioration. 

Only two patients with manic depressive 
psychoses were operated on. One had been 
ill for about two years and had shown trans- 
ient improvement on electric shock therapy. 
It has now been twenty-two months since the 
lobotomy was carried out and she is com- 
pletely recovered from any mental illness. 
Her husband recently died and her mental 
reaction to this was exceptionally good. As 
a matter of fact, it has been suggested that 
she showed less emotional response to this 
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psychic trauma than an average person would 
have shown. The other manic depressive had 
been ill for about twenty-five years, was 
deteriorated and untidy and previous electric 
shock therapy had been unsuccessful. He 
showed no improvement with the lobotomy 
and has again been institutionalized. 

Prefrontal lobotomy was carried out on 
eight patients with involutional psychoses. 
These were all markedly and frankly psy- 
chotic. Agitation and depression was present 
without exception and self condemnation was 
an almost constant symptom. The duration 
of illness ranged from several months to 
three years, and seven of these patients had 
previously received electric shock with trans- 
ient or no improvement at all. Two of them 
derived no benefit from psychosurgery. One 
showed fair results and the other five were 
markedly improved and have not required 
further treatment of any kind. 

Follow-up reports have been obtained on 
all but one of our thirty-three patients and 
the time intervals since the operation, range 
from several months to four and one-half 
years with an average of something over three 
years. In all but two of these cases the follow- 
up studies have been obtained within the 
past month. 

Considering the symptoms and not the psy- 
choses, we were particularly impressed by 
the disappearance of agitation and depres- 
sion. Twenty-three of our patients showed 
these symptoms prior to the operation and 
in eighteen the agitation and depression dis- 
appeared following lobotomy. Paranoid ideas 
were present in fourteen patients before and 
were relieved in 50 per cent of the cases. 

It has been stated that post operative con- 
fusion and incontinence are good prognostic 
signs whereas the absence of confusion and 
incontinence indicates that the operation will 
prove to be unsuccessful. Fourteen of our pa- 
tients were markedly confused and incon- 
tinent following lobotomy. Of these, nine 
showed good operative results, two fair re- 
sults and three were unimproved. Of seven 
patients specifically described as not showing 
any postoperative confusion or incontinence, 
four showed good and three poor results. 
From this observation it does seem that the 
development of postoperative confusion and 
incontinence is a good sign but that their 
failure to develop does not necessarily mean 
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that the results will be poor. 

With this relatively small series, it is not 
possible to come to any statistically Signif- 
icant figures showing a relationship between 
duration of illness and success of operation. 
One of our cases of dementia praecox hag 
been sick and deteriorated and in an instity- 
tion for fifteen years. He showed marked im- 
provement. On the other hand, one of our 
cases of involutional melancholia had been 
sick only a few months and showed no im- 
provement whatsoever. This would seem to 
suggest that when deciding on the prefront- 
al lobotomy, one should not allow the time 
interval to influence his decision too much. 
From our particular series we believe that 
the manifest severity of a particular psychosis 
is not necessarily a good criterion on which 
to base one’s decision as to whether or not 
operation should be carried out. 


Indications: 


Much has yet to be accomplished in the 
method by which suitable candidates for 
lobotomy are selected. Prior to the advent 
of modern psychiatry, neurophysiology and 
psychology it would have been impossible to 
even remotely guess which patient would be 
improved by psychosurgery and which would 
show no improvement. By now, however, we 
do have a fair amount of experience with this 
procedure and this plus the newer methods 
of study and observation make it seem reas- 
onable to assume that in the relatively near 
future the psychiatrist and the neurosurgeon 
will be able to select their patients with a 
reasonable idea as to the outcome following 
lobotomy. Our personal experience plus those 
of Lyerly,/3 Hutton, et al,14 Kisker,'> Freeman 
and Watts,!? and others suggest that the best 
indications for prefrontal lobotomy are the 
mental states of long standing accompanied 
by affective symptoms and over emotionality 
which have not responded to more conserv- 
ative types of therapy. Agitated and depres- 
sive states and psychasthenias appear to be 
most benefited. However, certain cases of 
demetnia praecox or of psychoses with organic 
brain disease, if well selected, may show 
definite improvement. 


After Effects and Complications: 


It has been demonstrated that prefrontal 
lobotomy is a relatively safe surgical pro- 
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cedure. Mortality is not high and permanent 
mental defect and other unfavorable results 
not frequent. When one considers the hope- 
jessness of the patients on whom lobotomy 
is indicated and its sometimes phenomenal 
effectiveness, one is not too apprehensive in 
suggesting lobotomy to the family of the 
patient. 

Del Roncal?® described accidental cutting of 
the anterior cerebral artery at the time of a 
prefrontal lobotomy. This has also been re- 
ported by other operators but modern tech- 
niques have held this complication to a 
minimum. Moniz in 1936 stated that one half 
of his patients developed apathy and showed 
marked lack of initiative following operation. 
Lyerly'* in 1938 reported postoperative mem- 
ory impairment and confusion which he 
stated almost invariably cleared up within 
a few weeks. He was not able to discern im- 
pairment of judgment, arithmetic ability, 
reasoning, or concentration. Rizzatti and Bor- 
garello’’ in 1938 described transitory aphasia, 
hemiplegia, vomiting and convulsions. Free- 
man and Watts in 1939 stated that the 
operated patients lost their power to become 
self critical and, furthermore, had become 
unable to be imaginative concerning them- 
selves. In 1938 Worchel and Lyerly carried 
out psychological studies postoperatively and 
noticed only slight, insignificant, and incons- 
tant changes. Strecker, Palmer and Grant,!* 
in 1942, tested their postoperative patients 
psychologically and were unable to show the 
development of any measurable amount of 
intellectual deficiency. Gayle and Neale?’ 
pointed out the postoperative incontinence 
and the patient’s unconcern about this. Free- 
man and Watts?° in 1942 stated that post- 
operative confusion and disorientation should 
appear within two or three days after the 
operation in all successful cases. They further 
suggested that patients in whom these signs 
did not appear should be reoperated. Kisker'® 
was unable to demonstrate that the develop- 
ment of confusion and disorientation aug- 
ured a good result or that the lack of appear- 
ance indicated that the results would be poor. 

Hutton?! in 1942 carried out thorough 
personality studies on a number of patients 
following lobotomy. He reported that the 
studies indicated “the patients to live in a 
perpetual present.” He felt, however, that 
very few definite personality changes ap- 


peared postoperatively. Kisker!> described the 
development of postoperative depression or 
euphoria depending on the _ preoperative 
personality. He also stated that transitory 
bulimia, positive Babinski, ataxia, stupor, 
aphasia and hemiplegia often occurred. He 
felt that the postoperative patient showed 
emotional flattening, loss of judgment and 
indifference. 

In 1945 Cohn?? described the production of 
EEG changes following prefrontal lobotomy. 
He showed that focal slow waves were pro- 
duced; that the pattern returned to a rel- 
atively normal in one to three months; that 
certain persons showed no changes; that 
some returned to normal after an interval 
and then again reverted to an abnormal pat- 
tern; that hyperventilation produced slow 
wave changes in brains that were unaffected 
by hyperventilation before the operation; and 
that only rarely did a definite convulsive 
pattern appear. Of 618 cases reviewed by 
Ziegler?? only twelve surgical deaths were 
described. Petersen and Moersch?* described 
changes in gastric acid production and glu- 
cose tolerance curves following prefrontal 
lobotomy. They interpreted these changes as 
being possibly due to operative effect on 
hypothalamic function. Hoffstatter, et al?° 
indicated the lessening of postoperative in- 
continence, confusion, and mental slowing 
when the surgical procedure was limited .to 
the orbital areas alone. Gayle and Neale?® 
described negative findings in postoperative 
psychological testing. 


Results: 


At this time enough lobotomies have been 
done in a sufficient number of different types 
of mental diseases by a sufficient number of 
operators to enable us to conclude that these 
results are of some statistical value. Lyerly!* 
in 1938 described best results in the patients 
suffering from melancholia, anxiety and de- 
pression. Cobb in 1940 reviewed the litera- 
ture up to that time and reported that 70 
per cent of the cases showing agitation had 
been relieved by lobotomy. Petersen and 
Buchstein?* in a report on forty-six patients 
with frank psychoses affirmed that nearly all 
showed almost immediate relief from mental 
tension. Ziegler?* reported on 618 cases stud- 
ied in the United States and Canada. These 
were predominantly schizophrenics, depres- 
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sions and obsessive neuroses. Eleven per cent 
of the patients were said to have shown no 
improvement or to have become worse; 55 
per cent improved to a certain extent, and 
34 per cent were said to have recovered from 
their mental illness. Petersen and Moersch?* 
reported on the results of 42 patients on 
whom prefrontal lobotomy was performed for 
various reasons. Their studies indicated that 
the best results were in cases of depression 
and the worst in cases of schizophrenia. They 
described relief from worry and depression. 


Del Roncal?* showed in a series of 27 lobot- 
omies that the best results were obtained in 
the affective disorders. Kisker!> reported in 
1944 the results of 20 cases. Stating that none 
of these were made worse; that 35 per cent 
showed marked improvement; that 15 per cent 
showed slight improvement; and that 35 per 
cent showed no change. Heilbrumm, Gert and 
Hletko?” described poor results in chron- 
ic schizophrenia. Hoffstatter, Smolik and 
Busch?> described the results obtained on 30 
patients suffering from various chronic psy- 
choses. Eight of these patients underwent the 
Freeman and Watts procedure of bilateral 
subcortical transection of the four prefrontal 
quadrants and twenty-two had the transec- 
tion limited to the orbital areas alone. They 
felt that the results were at least as good 
when the cutting was limited to the orbital 
regions as when cutting was done in all four 
quadrants. 


Convalescent Care and Rehabilitation: 


It was a matter of only a very short time 
following the development of prefrontal lo- 
botomy that the tremendous importance of 
convalescent care and rehabilitation and of 
adequate postoperative nursing care became 
apparent. As time goes by these items appear 
to become more and more important. As a 
matter of fact, they are now considered to be 
imperative. 


Freeman and Watts?* have emphasized that 
the families of the patients should be in- 
structed as to their care on returning home. 
They pointed out the degree of inertia these 
patients show, their absence of self-cons- 
ciousness, and their lack of appreciation of 
the future. These investigators were quick to 
see the similarity between a lobotomized pa- 
tient and a child, and correctly concluded 
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the patient must be treated accordingly. 


Rehabilitation must commence at the time 
the patient is removed from the operating 
table and must include intensive psychother- 
apy as well as adequate nursing care immeg- 
iately postoperatively. In our early cases at 
the Medical College of Virginia Hospital, littje 
attention was paid to psychotherapy and to 
the retraining and conditioning of patients 
and their habits. Some of our earlier cages 
were discharged as soon as the Neurosurgica] 
Department was ready to release them. We 
discovered, however, that patients kept in 
the hospital for a period of weeks and who 
were given intensive psychotherapy and care- 
ful guidance by physicians, made more rapid 
progress and left the hospital in a much 
better condition than did others. Further- 
more, there were fewer relapses in those pa- 
tients who were more adequately cared for 
in the postoperative period than in those dis- 
charged shortly after their lobotomies. 

Good nursing care is paramount. Intel- 
ligent psychiatric nurses are able to encour- 
age patients to perform acts which would 
take a much longer time to perform spon- 
taneously. This is particularly true in the 
excretory habits of the patients. There are 
other advantages of good nursing care—it 
makes it possible for the patient to get out 
of doors and to exercise daily and it provides 
and encourages recreational and occupation- 
al therapy, all of which are helpful in the 
end result. 

On being discharged from the hospital the 
families of the patients must bend all efforts 
to further their rehabilitation. They should 
encourage them to be active and should be 
understanding and sympathetic in their atti- 
tude. Forms of diversion and recreation, as 
well as occupation at a later date, must be 
provided. 

Obviously, further professional psychiatric 
observation and treatment, particularly psy- 
chotherapy, must be carried out over an 
extended period. 

In the event that symptoms in a recovered 
or improved patient seem to be reappearing 
or growing worse, immediate psychiatric 
treatment may ward off relapse. Intensive 
psychotherapy might suffice and, if not, then 
hospitalization, shock therapy and even re- 
operation may be indicated. 
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summary and Conclusions: 


1) A conservative and unbiased opinion on 
prefrontal lobotomy has been presented. 

2) The history of psychosurgery parallels 
that of other fields of medicine—crude at- 
tempts at therapy based on superstition and 
ignorance followed by a strictly scientific 
approach including observation, anatomy and 
physiology; and, lastly, rational surgical ex- 
perimentation. 

3) The basis of prefrontal lobotomy rests 
on the premise that the prefrontal regions 
of the brain are the centers of affect and 
emotionality. 

4) The chief indications for operation are 

the mental states of long standing accom- 
panied by affective symptoms and over emo- 
tionality which have not responded to more 
conservative types of therapy. 
; 5) Agitated and depressive states and psy- 
chaesthenias appear to be most benefited. 
However, certain cases of dementia praecox 
and of psychoses with organic brain disease, 
if well selected, may show definite improve- 
ment. 

6) Even in well selected cases good results 
are obtained only about fifty per cent of the 
time. 

7) Operative deaths are unusual and per- 
sistent, significant, postoperative complica- 
tions and intellectual defects infrequent. 

8) Adequate convalescent care and rehab- 
ilitation, including psychotherapy, are essen- 
tial. 

9) Shock therapy or reoperation may be 
required if symptoms recur. 

10) As a rule the operation is to be con- 
sidered as a last resort. 
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A Hyperglycemic Factor in the Urine of 
So-Called Schizophrenics* 


L. J. MEDUNA, M.D.** and J. A. VAICHULIS, Ph.D.*** 
Chicago, Illinois 


The presence of an anti-insulinic factor 
(AIF) in the blood of schizophrenic patients 
has been reported by Meduna, Gerty and Urse? 
and been confirmed by Harris.? Houssay? re- 
ported the presence of an anti-insulinic factor 
in normal urine and, in increased amounts, 
in diabetic urine. We wish to contrast its 
24-hour excretion by acute schizophrenics 
with that by normal controls of approximate- 
ly the same age. 

The controls consisted of 21 male and fe- 
male students and nurses between the ages 
of 20 and 30. Their diets were not restricted. 

The acute schizophrenics were taken in the 
order of admission to the psychopathic hos- 
pital without respect to type (catatonic, hebe- 
phrenic, paranoid or simple). All had un- 
treated psychoses of less than one year’s 
duration. To avoid artifacts due to dehydra- 
tion or to failure to obtain the complete 
sample, tube-fed catatonic patients and all 
from whom the 24-hour specimen was less 
than 300 cc were excluded from this report. 

Urine was collected during 24 hours and 
stored in a refrigerator in bottles containing 
thymol or toluene. When collection was com- 
plete 5 ml glacial acetic acid were added to 
each 24-hour specimen; 5 gm acidified kaolin 
were added per liter of acidified urine. The 
mixture was shaken for one hour, kept in 
the refrigerator at 4° for 24 hours, again 
shaken for one hour. The solids were sepa- 
rated by filtration and shaken for exactly 
30 minutes with 100 ml of approximately 
0.6 N ammonium hydroxide. The mixture was 
rapidly centrifuged and the supernatant fluid 
poured at once into 4 volumes of acetone. 
The precipitate, which was white and floc- 
culent, was collected by ventrifugation and 
dried in vaco. 

The activity of the material decreases 
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rapidly in alkaline solution, therefore, the 
treatment with ammonium hydroxide must 
not be prolonged. The dry preparation igs 
fairly unstable and must be assayed promptly, 

The activity of the preparation was testeq 
as follows: Blood for sugar analysis was taken 
from the ear vein of a white rabbit weighing 
2 kg. The final dry material obtained from g 
24-hour urine, was dissolved in 10 ml water 
and injected into the rabbit intraperitoneally, 
Blood was then taken for sugar analysis 1, 
2, 3, and 4 hours after the injection. One- 
tenth ml aliquots of blood samples analyzed 
for sugar by the method of Hagedorn and 
Jensen.° 

To render the data as concise as possible, 
increases in rabbit blood sugar are recorded 
in percents of their fasting values. The aver- 
age changes calculated for controls and pa- 
tients are shown in Figure 1 and the values 
and standard deviations given in Table 1. 
The probability that corresponding points of 
the curves, N and Sch, at any one hour occur 
by chance is negligible. 
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TABLE 1 


INCREASE OF BLOOD SUGAR IN PERCENT 
OF FASTING VALUES 
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Further validation of the difference be- 
tween the groups is obtained by comparing 
the number of animals which, in spite of the 
injection, have, within experimental error, 
normal blood sugars at 1, 2, 3, and 4 hours. 
For the controls they are 3, 12, 12, and 17; for 
the patients they are 0, 0, 0, and 1. 

The success of this preparation was found 
to depend upon strong acidification of the 
kaolin. Initial acid precipitation followed by 
purification was therefore attempted. Urine 
of schizophrenic patients was collected for 2 
to 4 days in bottles containing toluene. Any 
precipitate was discarded. The supernatant 
was acidified with acetic acid to pH 4.5. The 
resulting fine precipitate was removed by 
means of a Sharples supercentrifuge and 
dried by an electric fan at room temperature. 
On drying, the precipitate became dark 
brown. The average yield per liter was ap- 
proximately 0.3 gm. 
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Blood for the sugar analysis was taken 
from the heart of white rats of about 180 gm. 
The dried precipitate was pulverized, dis- 
solved in 1 ml of water per 100 mg and fil- 
tered. There remained a residue which was 
partially soluble in hydrocarbons. The fil- 
trate was injected into the rats intraperi- 
toneally. Since the rise in blood sugar was 
known to be maximal at 2 hours after injec- 
tion, it was sampled at that time. One-tenth 
ml aliquots of blood samples were analyzed 
for sugar. A typical test in ten rats indicates 
that 500 mg produces an average rise of 128 
plus or minus 23 mg/100 cc. As heart punc- 
ture repeated in 20 rats at the same interval 
but without the factor gave an average in- 
crease of 4 plus or minus 10 mg/100 cc the 
chance that the hyperglycemia following in- 
jection of the factor is due to repeated punc- 
ture is negligible. 


Discussion 


Two methods of preparing a hyperglycemic 
factor from urine have been presented. The 
average quantity excreted in 24 hours by 
controls injected introperitoneally into rab- 
bits increased their blood sugar 37 per cent 
at one hour and less thereafter, whereas that 
excreted during the same period by acute 
schizophrenic patients produced twice that 
increase—78 per cent in one hour and far 
more thereafter. Statistical analysis indicates 
that this difference is not due to chance. 

After Meduna, Gerty and Urse established 
the presence of the anti-insulinic factor in 
the blood of about 60 per cent of schizo- 
phrenic patients, the excretion of a similar 
factor in the urine of the same group gains 
in significance. This finding, if valid, must 
be in harmony with the biochemical findings 
related to the carbohydrate metabolism of 
these patients. Indeed, Braceland, Meduna, 
and Vaichulis® were able to establish that 
normals, if 0.1 unit of insulin per Kg. of body 
weight was injected intravenously, lose 50 per 
cent or more of their initial fasting blood 
sugar, regardless of its absolute value, while 
about 60 per cent of the schizophrenic cases 
examined lose less than 35 per cent. Another 
disturbance noted by the same authors is a 
positive diabetic-like reaction to the Extron- 
Rose, two dose—one hour, glucose tolerance 
test appearing also in about 60 per cent of 
unselected schizophrenic cases. The strangely 
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returning 60-40 ratio in all of these tests 
necessitated the investigation of whether all 
the three factors, i.e., an increased anti- 
insulinic factor in the blood, resistance to 
insulin and diabetic-like responses in the 
glucose tolerance test appear in the same 
patient, and if so whether this phenomenon 
is connected with or related to a particular 
kind of mental disease. 

These investigations were undertaken by 


Meduna and McCulloch’ who published their. 


preliminary report in 1945. The authors found 
that schizophrenic patients can be divided 
into two separate and distinguishable groups. 
The one for which the authors kept the name 
“Schizophrenia” is characterized clinically by 
the three classical Kraepelin® - Bleulerian® 
features: A specific disturbance of symbolic 
thinking, a specific disturbance of effectivity 
and an absence of primary disturbance of 
sensorium. At the present time we know of 
no biochemical or pathophysiological test 
which shows a concomitant disturbance in 
this disease. The other group of mental dis- 
eases the authors were able to differentiate 
is characterized clinically by a disturbance 
of sensorium evidenced by illusions, confu- 
sions, disorientation; loss of contact, true 
amnesia, benign stupor; true hallucinosis; 
inexplicable and involuntary thoughts which 
induce dread; weird and frenzied delusions. 
Because of the weird, dream-like experience 
of the perceptual change produced by the 
disease the authors named the condition 
“Oneirophrenia” (the Greek oreigos means 
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dream). This condition is characterizeq bio- 
chemically by: 1. Resistance to insulin (the 
loss of 40 per cent or less sugar in the blood 
during the insulin tolerance test); 2. A psey- 
dodiabetic reaction to the Exton-Rose test 
and by protracted sugar tolerance curve dur- 
ing I.V. glucose tolerance test (an elevated 
blood sugar level extending beyond 70 min- 
utes to a dose of 0.3 gm of glucose per kg 
body weight); and finally, 3. The presence 
of an excess of anti-insulinic factor in the 
urine. 

This disease group, oneirophrenia, has g 
very good prognosis, all symptoms being re- 
versible at an early stage. The patients may 
recover spontaneously or respond very readily 
to any of the shock therapies. 
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Causalgia of the Ulnar Nerve 
(Without Motor and Objective Sensory Disturbance) 


ALFRED GORDON, M.D. 
Philadelphia, Pennsylvania 


Terming it “causalgia,’”’ Weir Mitchell orig- 
jnally described an intolerable sensation in 
the form of extreme burning over the area 
of distribution of a peripheral nerve trunk. 
It usually occurs in paroxysms, but between 
the attacks there is a constant subjective 
tenderness of the part involved. The burning 
sensation is frequently associated with lanc- 
inating pain. This subjective disorder is 
aggravated by passive or active movements. 
It is accompanied by vasomotor phenomena 
in the affected area, such as glossy and red 
skin, also perspiration. In the majority of 
cases the condition is associated with neur- 
itis. However, that the burning sensation is 
not due to a peripheral nerve involvement 
is evident from the fact that, in some cases 
section of the nerve at the same level has 
removed the neuritic symptoms, but left un- 
improved the causalgia. In exceptional cases 
causalgia is observed without neuritis. The 
example described below is a striking illus- 
tration of the existence of causalgia over the 
area of distribution of one single spinal nerve, 
without a trace of motor or objective sensory 
manifestations referable to that nerve. 

A woman, 40 years of age, without history 
of trauma or any other evident etiologic ele- 
ment, developed, about two years ago, burning 
and lancinating pain over the area of distri- 
bution of the right ulnar nerve at the wrist 
and hand. The burning sensation appears in 
paraoxysms many times a day, especially on 
being touched or upon movement of the hand 
or fingers. During the attacks there are vaso- 
motor disturbances, namely redness and ele- 
vation of temperature in the hand, also 
perspiration. At other times the hand be- 
comes cold, pale and dry. Examination reveals 
a different appearance of this hand from 
the other. While there is no evident atrophy, 
nevertheless there is less elevation in the 
thenar and hypothenar areas. Pressure on 
the main nerve trunk, or at the wrist and 
hand, does not provoke neuritic pain. The 
objective sensibilities (touch, pain and temp- 
erature) are intact. Movements of various 


portions of the hand are normal. 

About a year later, during the attacks of 
causalgia in the hand, the same sensation 
appeared over the ulnar nerve at the elbow 
and higher up. 

The symptoms seem to be typical in the 
cases described by Weir Mitchell, with regard 
to intensity, duration and resistance to ord- 
inary therapy. In the majority of these cases 
there is a history of major or even very 
Slight trauma. There are exceptional in- 
stances, to which this case belongs, without 
any injury. The symptoms are apparently not 
those of ordinary neuritis, because the symp- 
toms of the latter are wanting, but rather 
the result of an abnormal hyperexcitability 
of the sympathetic centers, stimulation of 
which provokes, in a centrifugal manner, a 
series of vasomotor and secretory disturb- 
ances. It may be the result of hyperexcit- 
ability of the peripheral sympathetic fibers 
accompanying the main nerve trunks of the 
blood vessels. 

Many observers believe that the affection 
is due to some vascular obliteration. Lériche, 
who has done considerable investigation in 
the domain of the sympathetic nervous 
system, differs from the above opinion: 
according to him, the condition is dependent 
exclusively on some disturbance in the sym- 
pathetic nerve supply. In one very obstinate 
case, for example, he cut the four last com- 
municating cervical branches and the first 
dorsal and obtained excellent results. As an 
ardent believer in the influence of the sym- 
pathetic system, Lériche advocates in the 
ordinary cases of causalgia periarterial sym- 
pathectomy. 

Another author, Negro, in Italy, relieved 
causalgia with electrolysis of the peritronc- 
ular sympathetic fibers and also obtained 
very satisfactory results. Other surgeons ad- 
vocate posterior radicotomy (Sicard and 
Robineau). Finally, injections of alcohol into 
the main nerve trunk of the affected area 
have, according to some, brought good results. 
Others claim success from the use of radio- 
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therapy and physiotherapy in the form of 
hydrotherapy, massage and electricity. Still 
others are of the opinion that the underlying 
cause is of a psychological character and 
they therefore advise psychotherapy. In rare 
cases there has been spontaneous recovery. 

To sum up all modes of treatment, the 
following therapeutic procedures have been 
employed: 

1. Periarterial sympathectomy (Lériche). 

2. Electrolysis of peritroncular sympathetic 

network. 


3. Posterior radicotomy (Sicard and Robin- 

eau). 

4. Injections of alcohol into the main nerve 

trunk. 

5. Radiotherapy, physiotherapy. 

The prevailing opinion, however, is that 
the sympathetic supply is incriminated by 
virtue of the accompanying striking sympa- 
thetic phenomena. 

The present case is placed on record be- 
cause of absence of neuritic symptoms ang 
lack of traumatic etiology. 
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Incidence of Sensitivity to Mesantoin: 
Ettect of Dosage 


LOUIS BELINSON, M.D.* 
Dixon, Illinois 


Although Mesantoin 3-Methyl 5, 5-Phenyl- 
Ethyl-Hydantoin has been shown to be an 
effective anticonvulsant agent, a sensitivity 
reaction consisting of scarlatinaform rash, 
lymphadenopathy and fever has been en- 
countered in a varying proportion of pa- 
tients,!:?;3 First reports!:? gave little attention 
to this reaction, but subsequent publications* 
and comment? have indicated that in clinical 
practice the occurrence of such reactions is 
common enough to be worthy of attention. 
Kozol has stated that the incidence of these 
reactions can be reduced by gradual initia- 
tion of medication. 

The purpose of the present study was to 
determine the percentage incidence of sen- 
sitivity reactions on various dosage schedules. 
It was considered essential that such infor- 
mation be available before placing Mesantoin 
in general use for the treatment of a large 
population of institutionalized epileptics. 

The plan for the administration of Mesan- 
toin involved the use of several dosage sched- 
ules. Patients were divided into four groups 
which we shall call A, B, C and D respectively. 

In Group A there were 43 females who 
were placed on Mesantoin starting with %4 
of tablet or 3% grain per day. Each week this 
dose was increased by % tablet until 3 tab- 
lets, or 44% grains, per day were being ad- 
ministered. 





*Assistant Superintendent, Dixon State Hospital. 
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Group B comprised a total of 45 females 
who were started on Mesantoin tablets, one 
daily, which dose was increased by one tablet 
each week until 3 tablets, 44% grains, per day 
were being administered. 

In Group C there were a total of 48 pa- 
tients who were placed on Mesantoin tablets 
one T.I.D., or 4% grains daily. 

Group D comprised a group of 40 patients 
who were given Mesantoin tablets one Q.LD., 
or 6 grains daily, for a total of 12 days. 

For the most part, the patients were sel- 
ected on the basis of their ability to co- 
operate. All of them had previously received 
Dilantin, Phenobarbital, or both. In groups 
C and D other medication was discontinued 
3 days following the use of Mesantoin. All 
the patients had clinical epilepsy with grand 
mal seizures recorded, varying in frequency 
between 2 and 60 seizures per month. Orig- 
inally, 50 patients had been selected in each 
group but due to illnesses, vacations, paroles, 
etc., only those tabulated were available for 
the entire period of observation. 


Results 


In Group A, in which a very slow, grad- 
uated dosage scale was used, there was no 
evidence of any toxic skin reaction. 

In Group B, in which a somewhat more 
rapid scale was used, two patients developed 
drug reactions, both of them while taking 2 
tablets of Mesantoin daily. In one, a total 
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of 9 tablets, or 13% grains, had been admin- 
istered, while in the other, 13 tablets, or 1914 
grains, had been administered. Within 3 days 
following the discontinuance of this medica- 
tion, the rash had disappeared. Both patients 
complained of an itching sensation with the 
onset of the eruption, which resembled a 
measles and scarlet fever type of rash com- 
pined. Following a rest period of two weeks, 
this same group was given the dosage plan 
to be described in Group C and no patients 
were found to have a skin reaction, not even 
the two patients that had shown this erup- 
tion previously. 

In Group C only one patient developed a 
skin eruption but this did not appear until 
the fifth day following the 17 day trial. It 
was a dark red punctate type of eruption 
mostly on the lower extremities and not 
characteristic of the “Mesantoin” rash al- 
though a cumulative effect should be con- 
sidered. Another patient on the fourth day 
of the Mesantoin program complained of a 
heavy feeling on top of his head with tingling 
and numb sensations in his body and extrem- 
ities. Further medication was refused by the 
patient. A third patient in this group had 
been very well controlled for several years 
with 6 grains of Dilantin daily. Three days 
following the shift to Mesantoin seizures 
recurred and it was considered unwise to 
continue Mesantoin as the skin reaction was 
our consideration at this time. 

In Group D two patients developed a 
“Mesantoin” rash of the face, body and ex- 
tremities with slight edema of the face and 
temperatures of 103° to 104°. In one case, 
the symptoms developed on the sixth day 
and, in the other, the eighth day. Mesantoin 
was discontinued and the symptoms disap- 
peared within 4 days. Two other patients in 
this group complained of sleepiness and 
lethargy. 

We were in a position to do blood counts 
on this group only and each one received 
such a laboratory test before and following 
the discontinuance of Mesantoin. Particular 
attention was paid to the white blood count; 
however, no significant variation was noted, 
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not even in those patients who did develop 
skin eruptions. Our facilities would not per- 
mit more extensive laboratory studies such 
as blood chemistry, etc. 


Conclusions 


A total of 176 patients were given Mesan- 
toin in varying dosages in order to evaluate 
the toxic skin manifestations. Epileptic pa- 
tients were selected since they were accus- 
tomed to taking medication and were more 
co-operative. There was no significant alter- 
ation in the white blood count in any of our 
patients, even the 4 that developed drug 
eruptions. However, we discontinued Mesan- 
toin as soon as the eruption appeared which 
seems to be a safe procedure in institution 
practice. The very slow, graduated dosage 
scheme used in Group A, while free of reac- 
tions, is definitely impractical. The percent- 
age of patients developing a drug reaction, 
based on this small group, seems to be about 
5 per cent regardless of the dosage scheme, 
whether the scale in Group B is followed or 
the scale in Group D. The fact that the pa- 
tients had been receiving so much medication 
previously perhaps explains the fact that 
only two of them complained of sleepiness 
on the six grains daily dosage. It appears that 
Mesantoin is a relatively safe anti-convulsive 
agent and can be used without any serious 
complications in 95 per cent of cases. It 
appears further evident that the patients, 
in whom the skin manifestations have de- 
veloped, may subsequently use this medica- 
tion without re-appearance of the same type 
of toxic reaction. 
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Present Status of Electric Shock Therapy * 


A. HAUSER, M.D. 
Houston, Texas 


Electric shock therapy, or as the English 
author Brain! prefers, electrical convulsant 
therapy has become an established procedure 
in psychiatry after some eight years of ap- 
plication with worldwide adoption of the 
method, including use by practically all of 
the psychiatric centers of the U.S. Army both 
at home and abroad. The widespread use of 
such a treatment method warrants frequent 
critical examination and review in order to 
determine uses and abuses that might pre- 
vail, to exchange ideas of various workers as 
to indications and hazards, and to report 
additional refinements of technique that 
individual workers have found to be of real 
value. The purpose of this brief report is, 
therefore, to survey the present status of 
convulsive therapy in the light of very recent 
experiences reported in the literature, and to 
especially emphasize genuine clinical results 
as well as the theoretical aspects of the mean- 
ing of Electro-Shock therapy to the future 
of psychiatry. 


Affective Disorders 


Practically all therapists agree that EST is 
of distinct value in the affective disorders. 
All graduations of depressions from the mild 
reactive types to the severest involutional 
melancholias respond favorably if not dram- 
atically, almost without exception. So called 
“presenile depressions,” in spite of compli- 
cating organic disease also come into this 
category. Bennett? reported that in a series 
of patients who had received estrogenic hor- 
mones without benefit, after EST 90 per cent 
of the affective cases showed social or full 
recovery in four to six weeks. He concluded 
that convulsive “shock” therapy is a near 
specific for the relief of all types of affective 
disorders especially involutional melancholia. 
In the presenile group Bennett had treated 
twenty-five patients past seventy years of 
age, the oldest eighty-three. At least one- 
third of these patients had complicating 
organic diseases such as arteriosclerosis with 
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hypertension, coronary artery disease, dig- 
betes, polycythemia and varicose ulcers. All 
made excellent social or full remissions. 

Brain,’ in his new publication of Recent 
Advances in Neurology and Neuropsychiatry 
confirms these findings and states that “In 
the case of manic-depressive psychosis, re- 
covery applies to the attack of the moment 
only; there is nothing to suggest that Est 
has any effect one way or the other on the 
cyclothymic diathesis. However, we have 
found that on one or two maintenance doses 
at the very beginning of an attack can pre- 
vent the development of an attack, and 
upset the cycle in that way.” Zeifert? has 
recently reported the life saving effect of 
EST in severely excited manias, who are 
usually admitted with elevated temperature 
at 103° or 104° F. Treatments would be 
administered every eight hours for three 
treatments, then at intervals of twelve hours 
for two treatments, and then the regular 
three treatment per week schedule. Our ex- 
perience with similar cases has confirmed 
this observation. This techinque has revolu- 
tionized the management of the maniacal 
excitements, and practically made the need 
for packs, continuous tubs, and mechanical 
restraint useless. 


Schizophrenic Disorders 


Considerable divergence of opinion exists 
in regard to the results obtained by the use 
of electric convulsant therapy in _ schizo- 
phrenia, suggesting that the wish to obtain 
good results does not always coincide with 
the actual facts. Personal experience indi- 
cates that some cases obtain good remissions, 
especially the so-called schizo-affective reac- 
tions. Pure paranoid schizophrenic, classical 
dementia praecox syndromes, and _hebe- 
phrenic types of schizophrenia do not respond 
satisfactorily to EST. Kalinowsky* advocated 
no less than twenty treatments in all cases 
of schizophrenia. The writer has observed 
definitely favorable outcome by continuation 
of treatment beyond the usual average of 
twelve. In general, therefore, it might be 
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stated that prolonged treatment up to forty 
or fifty shocks will yield results hitherto 
unexpected in selected cases of schizophrenia. 


Obsessive-Compulsive-Phobic-Psychasthenic 
States 


With regard to the psychasthenic reactions 
in its various forms, there is again a diverg- 
ence of opinion. Brain’ reports that twenty- 
five per cent of this group will improve with 
EST. In the writer’s experience pure obsessive 
states, as well as obsessive-compulsive states 
do not respond to this treatment. However, 
in cases with phobias with a depressive com- 
ponent, and apparent strong unconscious 
death wishes, EST is of value for relieving 
the depressed part of the reaction. Intractable 
psychasthenics with schizophrenic-like feat- 
ures and phobic coloring are unfavorable for 


treatment. 


Psychoneuroses 


Ordinary anxiety states, neurasthenic 
states, and conversion hysteria are unfavor- 
able for EST. Whenever the psychoneurotic 
reaction, however, is colored with depression, 
there may be good results. Some hypochon- 
driacal states, which represent a type of in- 
volutional depression, will show an extremely 
good response to treatment. Bennett? reports 
dramatic response to EST of astasia abasia 
reactions which are secondary to depressive 
affective reactions. Those patients, described 
by Myerson, with anhedonia or an inability 
to perceive pleasure, with or without depres- 
sion, also are often brought to complete re- 
mission by EST. It can, therefore, be said 
that the psychoneuroses as a whole are not 
favorable for EST treatment, and one would 
hesitate before subjecting such patients even 
to a therapeutic test, because of the chances 
of adding increased anxiety to an already 
overwhelming amount of anxiety. 


Hazards and Contraindications 


Whereas at the onset of convulsive shock 
therapy numerous conditions and disorders 
were reported as contraindications, today the 
only contraindications are perhaps congestive 
heart failure, and active tuberculosis. Debil- 
itated states, fever associated with maniacal 
excitements, arterial hypertension, valvular 
heart disease, pregnancy, and many other 
organic states are not contraindications for 
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the therapy. The rule with most therapists 
has come to be: “It is more dangerous not to 
give treatment than to give it, especially in 
self destructive cases.” 

A few fatalities have been reported amongst 
hundreds of thousands of treatments. In 
some instances the deaths have occurred 
from coronary disease shortly after treat- 
ment. Napier in England reported six deaths, 
two of which were secondary to the convul- 
sion. A man age 46 years was given a treat- 
ment at 11:30 a.m., recovered from the con- 
vulsion, and died at 5:40 p.m. Autopsy re- 
vealed extensive thyroid hemorrhage spread- 
ing into the mediastinum and cause of death 
we mediastrinal shock from hemorrhage. 
Another case, male, age 62, had slight cardiac 
enlargement, blood pressure 185/90. He had 
received five treatments without obtaining 
convulsions. On the sixth treatment the volt- 
age and time were increased, the patient had 
a convulsion with apparent normal recovery. 
A half hour later he became excited, restless, 
and collapsed. Autopsy showed myocarditis 
and pericardial adhesion. 

In spite of ‘these reports, the actual mor- 
tality rate is so low that it is the writer’s 
impression that the deaths are coincidental, 
rather than direct results of the convulsive 
treatment per se. 

Experimental studies in animals have re- 
vealed evidence of cerebral damage. However, 
according to Alpers,® experience has amply 
shown that electric shock, properly admin- 
istered, is not a cause of death by virtue of 
brain damage. Furthermore, the question of 
the quality and quantity of brain damage 
needs more investigation, and “until a more 
complete picture of what occurs to the human 
brain under electric shock can be elucidated, 
the treatment should be used judiciously in 
those patients known to profit by its appli- 
cation.’’® 


Mechanical Injuries 


The prevention of bony injuries by the use 
of preliminary curarization has been ade- 
quately reviewed in the literature, and sub- 
stantially established as the best method to 
prevent such complications. It is apparently 
a safe procedure when used properly, although 
fatalities, reported and probably unreported, 
can and have occurred from its use. Zeifert* 
reported the favorable use of curare in a case 
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of post-partum psychosis following a Cesarian 
section in order to soften the convulsion and 
avoid the danger of evisceration. He also used 
this method with great satisfaction in mani- 
acal reactions associated with other surgical 
conditions. Curarization has, therefore, come 
to be an added refinement of technique that 
is almost indispensable at times. The question 
of its routine use, however, will remain a 
matter of the individual therapist’s choice, 
in view of the remote dangers when the drug 
is not administered skillfully or by exper- 
ienced operators. Promiscuous or careless use 
of potent drugs like curare will inevitably 
lead to fatal accidents. Improper protection 
of the patient during treatment without 
curarization, may lead to undesirable bone 
injuries—but with a live patient. The com- 
plication of fracture versus death, therefore, 
appears to the writer to leave the matter of 
responsibility of choice to the discretion of 
the therapist, rather than to promote the idea 
that it is malpractice not to universally use 
curare. 


Cardiac Complications and Prevention 


Hayman’ has recently reported the use of 
quinidine to treat and prevent cardiac irreg- 
ularities. He advocates the prophylactic use 
of the drug in selected cases which show 
clinical or EKG evidence of cardiac abnorm- 
alities, and cites two cases with satisfactory 
results. 


Summarizing the problem of hazards and 
complications, it is evident that the advant- 
ages of treatment far outweigh the dangers 
and complications, and that many of the 
earlier hazards have been diminished, or al- 
together eliminated. 


Refinements of Technique 


Additional refinements of technique have 
been used since electro-shock was first advo- 
cated in the replacement of metrazol induced 
convulsions. Among these procedures is the 
use of barbiturates intravenously prior to 
induction of the convulsion. Preconvulsive 
intravenous injection of sodium amytal was 
advocated by Impastato,® et al. in November, 
1943, and recently Rubinstein® has favorably 
reported the use of pentothal sodium for its 
fear allaying effect. We have used sodium 
amytal with gratifying results and wish to 
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reemphasize its value as an added technica] 
achievement. 

In this technique a sodium amytal 5 per 
cent solution is prepared by the nurse prior 
to treatment. The patient is told that he o, 
she will be given an injection in order to 
produce relaxation and to allay nervousness, 
The drug is injected slowly, and the patient 
is carefully observed and questioned. We haye 
found that there is no standard dosage, 
because each patient reacts individually to 
various dosages. After an amount of the soly- 
tion has been injected which produces milq 
euphoria (described by patients ‘as if I haq 
a drink or a cocktail’), subjective feeling of 
relaxation, and drowsiness as often evidenced 
by a yawn, the injection is terminated, the 
electrode paste is applied, and the convulsion 
induced. This end point for the administra- 
tion of sodium amytal has to be learned by 
experience. We do not actually bring the 
patient to the level of full narcosis, as we 
have observed that this is not necessary nor 
desirable in most instances. By giving optimal 
minimal doses of the drug, ambulatory pa- 
tients do not experience long periods of sleep 
after the treatment, and in-patients are able 
to arouse and have breakfast about thirty 
minutes after treatment. 

The average dosage used is about 414 grains, 
though as previously mentioned, dosage may 
vary from one to 7% grains. In only one 
instance was it necessary to give a larger 
dose, due to the fact that the patient devel- 
oped a mild excitement, and resistance to 
treatment after 714 grains had been admin- 
istered. With an extra amount of drug to 
bring her just over this excitement (nega- 
tivistic state) the convulsion was given with- 
out difficulty. 

We have used this technique in forty cases, 
270 times on both in-patients and ambulatory 
patients at the time of this report. The drug 
does not in any way impair the induction or 
quality of the convulsion, and there have 
been no unpleasant side affects from its uses. 
Therapy is simplified in any patient who is 
apprehensive or fearful, because the relaxa- 
tion and mild narcotic effect produced re- 
moves this fear in practically every instance 
that it is used. There is a complete amnesia 
for the treatment, but after the fearful pa- 
tient has received a number of convulsions, 
he may, nevertheless, develop the subcons- 
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cious fear of therapy, in spite of the amnesic 
effect of the sodium amytal. In addition to 
the advantages described, we feel that the 
seizures are softened, if a slightly larger dose 
than the “end point” described above is given. 


Comment and Summary 


When the writer and Barbato?°® first re- 
ported the use of electric shock therapy be- 
fore the Texas State Medical Association 
Meeting in May, 1941, it was pointed out 
guardedly that its advantages were numerous, 
and it was implied that it would replace 
metrazol therapy. In the seven years that 
have passed, electric convulsant therapy has 
far exceeded the expectations of those who 
first investigated its potentialities. 

In conclusion, it has been pointed out that 
EST has become a potent instrumentality for 
the management of the affective reactions; 
it has produced unexpected remissions and 
clinical cures in the schizophrenias; it has 
alleviated a lesser number of the obsessional 
states; it has been of value in select psycho- 
neuroses like the anhedonic states; it has 
checked many suicidal drives; it has replaced 
restraint and the danger of death in the 
maniacal excitement; and finally it has kept 
scores of patients out of state hospitals. Many 
refinements of technique have evolved in the 
course of experience with the treatment, 
among which are the use of curare to prevent 
mechanical injuries, the use of intravenous 
barbiturates to allay fear, and the prophy- 
laxis for cardiac abnormalities. 

In spite of the empirical nature of EST 
and our inability as yet to fully explain its 
physiological and psychological action in the 
human organism, the advent of this therapy 
has opened up new vistas in psychiatric his- 
tory. One of these viewpoints is that of Foster 
Kennedy,‘ who in a recent discussion pro- 
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posed a new thesis which he calls the “path- 
ology of forces.” In closing I wish to quote 
Dr. Kennedy: “Man is a complex pattern of 
energy molecules, and he lives in an unstable 
equilibrium. The underlying forces are thrown 
out of balance and illness results. In the 
manic-depressive, for example, behavior is 
upset, the whole universe seems hopeless, the 
individual slows up, becomes constipated, 
menses stop. The patient is the victim of 
forces of which he Knows nothing, but which 
express to him a mood.” He goes on further 
to state with regard to shock therapy that 
“The first really practical, rational therapy, 
it acts apparently on the unbalanced forces 
within the patient which are inaccessible to 
psychological therapeutic techniques.” 
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